INTRODUCTION {#sec1-1}
============

Osseo-integrated implants provide predictable restorative support for crowns, restoration, prosthesis abutment, and removable dentures. Their widespread use in recent years has resulted in an increasing percentage of the adult population with implant supported prosthesis. With the two-stage devices, the prosthetic loading procedures are usually instituted four to six months after initial insertion of the implant. Although time tested and predictable, two-stage implants suffer from limitations of: protracted time of procedure b) inevitable loss of tissue that occurs during second stage procedure. To overcome these difficulties, single stage implants were introduced with the advantage of increased patient acceptance and shortened procedure time.\[[@CIT1][@CIT2]\] Rapid loading protocol for aesthetic single-tooth replacement can increase patient acceptance by limiting multi-step process of dental implant therapy.\[[@CIT3][@CIT4]\] Mauro Donati *et al*.\[[@CIT5]\] reported that immediate functional loading of implants placed with a conventional installation technique and with sufficient primary stability may be considered a valid treatment alternative in a single-tooth replacement. Fritz *et a1*.\[[@CIT6]\] evaluated the success of implants in regenerated bone from a histological perspective and reported no significant difference between native bone and regenerated bone sites after loading with a fixed prosthesis for one year. In a meta-analysis of 13 prospective trials done, Effie Ioannidou *et al*.\[[@CIT7]\] concluded that early implant loading was not associated with worse outcomes compared to conventional loading. This paper presents a series of reports of rehabilitation using single stage implants.

CASE REPORTS {#sec1-2}
============

Case I: {#sec2-1}
-------

A 41-year-old male patient presented with a history of trauma and subsequent avulsion of tooth number 11 and crown fracture at the neck of tooth number 21, previously extracted two weeks prior, at another dental facility. The patient requested an immediate fixed solution to the lost anterior teeth from our department. Clinical and radiological evaluation revealed adequate apico-occlusal alveolar bone, but extensive loss of the labial plate \[Figure [1a](#F0001){ref-type="fig"} and [b](#F0001){ref-type="fig"}\]. The soft tissue dimensions were, however, adequate for functional and aesthetic acceptability. It was decided to perform a single stage immediate loading implant placement with simultaneous augmentation of the lost facial plate using calcium phosphate bone substitute[\*](#FN0001){ref-type="fn"} and collagen barrier[\#](#FN0002){ref-type="fn"}.

![a, b) Pre-operative photograph and radiograph; c- i) operative photographs and radiograph; j-m) post-operative photographs and radiographs](JISP-13-32-g001){#F0001}

After induction of local anaesthesia, full thickness flap was reflected in relation to number 11 and number 21. The sockets were debrided with curettes and two single piece implants[\$](#FN0003){ref-type="fn"} (3.7 × 13 mm) were placed into the sockets. After checking for primary stability, which was achieved by wrenching the implant into the bone beyond the apex of the socket, calcium phosphate cement[\*](#FN0001){ref-type="fn"} was mixed in sterile saline and injected into the spaces between the implant and the socket walls. Collagen membrane[\#](#FN0002){ref-type="fn"} was trimmed to the appropriate size and shaped to cover the graft material. The flap was approximated and sutured with interrupted 3-0 Mersilk \[Figure [1c](#F0001){ref-type="fig"}--[i](#F0001){ref-type="fig"}\]. The patient was instructed to discontinue tooth brushing and avoid trauma or pressure at the surgical site. A 0.2% chlorhexidine mouth rinse was prescribed two/three times daily for two-three weeks following surgery, and antibiotics and anti-inflammatory drugs were prescribed for five days. The sutures were removed after 10 days and the patient received temporary acrylic crowns on the same day. The patient was recalled for prophylaxis after two and four weeks and every three months. The clinical and radiographic appearances at six months and after one year show good aesthetic result and acceptable osseo-integration of the implants \[Figure [1j](#F0001){ref-type="fig"}--[m](#F0001){ref-type="fig"}\].

### Discussion {#sec3-1}

The presence of adequate palatal bone and the mesial and distal labial plates meant that we could achieve not only good primary stability following placement of implant, but also that the anatomical characteristics of defect would favour regeneration following placement of bone substitutes.\[[@CIT8]\] Existing literature suggests that long term prognosis of implant-related prosthesis would be directly affected by the primary stability achieved during placement.\[[@CIT5]\] Simultaneous bone augmentation procedure may be attempted only when native bone is sound enough for primary stability to be obtained.\[[@CIT9][@CIT10]\] If such were not the case, it would be prudent to augment the ridge conventionally using GBR procedure and subsequently place implant after four to six months.

Case II: {#sec2-2}
--------

A 25-year-old female patient presented with a root stump in relation to 44 and missing tooth number 45 and 46. Various treatment options were given to the patient following which she decided to undergo implant supported prosthesis. Clinical and radiological evaluation of tooth number 44 revealed infected root stump with evidence of periapical pathology \[Figure [2a](#F0002){ref-type="fig"} and [b](#F0002){ref-type="fig"}\]. The keratinised mucosa around number 44 was inadequate and deemed incompatible with long term prosthetic health. It was decided to initially debride the socket and augment the bone prior to implant placement in all three missing teeth. Surgical technique involved a traumatic extraction of root stump in relation to number 44 with periotomes. The socket was thoroughly debrided with curettes and excavators. Calcium phosphate bone substitute was injected into the socket up to the brim and no sutures were placed. A foil was trimmed to size and shape and placed over it and periodontal dressing was placed over it \[Figure [2c](#F0002){ref-type="fig"}--[f](#F0002){ref-type="fig"}\]. Post-operative instructions were similar to the one described in case I. The healing occurred by creeping of the keratinised mucosa along the open wound margins and was closed at 14 days\' time when the dressing and foil were removed.

![a, b) Pre-operative photograph and radiograph; c-f) operative photographs and radiograph during socket preservation; g, h) 1-month and three-month radiograph post socket preservation; i-k) implant placement photographs; l-n) post-operative photographs and radiograph](JISP-13-32-g002){#F0002}

After 10 weeks, clinical evaluation showed adequate keratinised mucosa and radiograph revealed good bone formation \[Figure [2g](#F0002){ref-type="fig"} and [h](#F0002){ref-type="fig"}\]. Three months after socket grafting, the site relation to numbers 44 and 45 received single piece implant[\$](#FN0003){ref-type="fn"} (3.7 × 10 mm) and number 46 received a two-piece implant (3.75 × 8 mm). The bone appeared quite similar to the adjacent bone during the osteotomy as bone adjacent to the site were also prepared to receive implants at the same time \[Figure [2i](#F0002){ref-type="fig"}--[k](#F0001){ref-type="fig"}\]. The clinical appearance after six months reveals good aesthetics and adequate amount of keratinised mucosa, and radiographs revealed good osseo-integration of the implant \[Figure [2l](#F0002){ref-type="fig"}--[n](#F0002){ref-type="fig"}\].

### Discussion {#sec3-2}

The calcium phosphate bone substitute[\*](#FN0001){ref-type="fn"} used in this procedure obviates the necessity for primary closure when used in socket preservation cases.\[[@CIT8]\] The Hydrase (wetting agent) used to mix with calcium phosphate cement supports epithelial proliferation and subsequent keratinisation. Hence, using this procedure, we managed to preserve what little keratinised gingiva was left and also obtain keratinised mucosa in the crestal area. The presence of persistent periapical pathology may lead to retrograde periimplantitis\[[@CIT11][@CIT12]\] and is thought to be an important cause of failure in immediate placement implants. Pathology observed in the radiograph and its proximity to adjacent edentulous sites was the reason for delayed placement of the implant in this case. This way, we achieved good soft and hard tissue dimensions at the site of implant placement and also considerably reduced the potential for future retrograde periimplantitis.

Case III: {#sec2-3}
---------

A 42-year-old male patient presented with a history of exfoliation of tooth number 31 and 41 and desirous of immediate replacement. After careful clinical and radiological evaluation, the patient was diagnosed with severe chronic periodontitis. Surgical periodontal therapy was performed and the patient placed on maintenance regime. After satisfactory maintenance of periodontal health was achieved and good oral hygiene practices were instituted by the patient, the patient was taken up for implant placement in relation to numbers 31 and 41. On examination of the edentulous site, there was a vertical and horizontal deficient ridge (Seibert\'s Class III) for which the patient was offered the option of initial augmentation followed by subsequent implant placement \[Figure [3a](#F0003){ref-type="fig"} and [b](#F0003){ref-type="fig"}\]. The patient decided not to undergo the graft procedure and it was decided to arrive at a compromise by placing a smaller diameter single stage implant[\$](#FN0003){ref-type="fn"} (2.8 × 13 mm). Postoperative protocols were similar to the previous case. The clinical and radiographic appearances at six months and one year show good aesthetic result and acceptable osseo-integration of the implants \[Figure [3c](#F0003){ref-type="fig"}--[e](#F0003){ref-type="fig"}\].

![a, b) Pre-operative photograph and radiograph; c-e) post-operative photographs and radiograph](JISP-13-32-g003){#F0003}

### Discussion {#sec3-3}

Strategic extraction\[[@CIT13]\] has become an important part of treatment planning for both periodontal and prosthetic purposes. The patient described in this case would have benefited from an earlier strategic extraction whereby adequate alveolar bone both in horizontal and vertical dimension would have been present to make room for a more aesthetic result.\[[@CIT14][@CIT15]\] It is also important to realize that the patient\'s wishes are paramount during the treatment planning stages for any procedure, especially for the more expensive procedures such as implant supported prosthesis.

Case IV: {#sec2-4}
--------

A 25-year-old female patient presented with a history of complete loss of teeth and wearing complete dentures since six months. The patient requested a fixed option for the lower denture. Clinical and radiological evaluation was performed \[[Figure 4a](#F0004){ref-type="fig"}\]. It was decided to perform a single stage over denture implant placement. After induction of local anaesthesia, full thickness flap was reflected in relation to numbers 33 and 43. Two single piece over-denture implants[\$\$](#FN0004){ref-type="fn"} (2.4 × 13 mm) were placed. After checking for primary stability, the flap was approximated and sutured with interrupted 3-0 Mersilk. The patient was instructed to discontinue wearing the lower denture and avoid trauma or pressure at the surgical site. Post-operative instructions were similar to the ones described in the first case. The sutures were removed after 10 days and the patient\'s existing lower denture was modified to receive the female part of the ball and socket over-denture prosthesis. The patient was recalled for review after two and four weeks and every three months. The clinical and radiographic appearances at six months and at one year show good aesthetic result and acceptable osseo-integration of the implants \[Figure [4b](#F0004){ref-type="fig"}--[e](#F0004){ref-type="fig"}\].

![a) Pre-operative photograph; b-e) post-operative photographs and radiograph](JISP-13-32-g004){#F0004}

### Discussion {#sec3-4}

The economic reality of implant-related prosthesis means that we may not be able to offer the required number of implants for perfect prosthetic rehabilitation especially if expensive bone regeneration procedures are required initially. In such instances, an implant supported over-denture may be an acceptable solution\[[@CIT16]\] providing greater patient relief in terms of denture support.\[[@CIT17]\]

Case V: {#sec2-5}
-------

A 35-year-old female patient presented with a history of loss of tooth number 26 and 27 due to periapical infection. The patient presented to our department requesting for a fixed solution for her lost teeth without disturbing the adjacent teeth. Clinical and radiological evaluation \[[Figure 5a](#F0005){ref-type="fig"}\] revealed available native bone height of 7-8 mm at both the sites. It was decided to perform a single stage implant placement with sinus lift (lateral approach). After induction of local anaesthesia, full thickness flap was reflected in relation to numbers 26 and 27. Two single piece implants[\$](#FN0003){ref-type="fn"} (4.5 × 10 mm) were placed \[Figure [5b](#F0005){ref-type="fig"}--[e](#F0005){ref-type="fig"}\]. After checking for primary stability, the flap was approximated and sutured with interrupted 3-0 Mersilk.

![a) Pre-operative radiograph; b-e) operative photographs and radiograph; f, g) post-operative photograph and radiograph](JISP-13-32-g005){#F0005}

Post-operative protocols were similar to the one described in Case I. The sutures were removed after 10 days and the patient received temporary acrylic crowns on the same day. The patient was recalled after two and four weeks and every three months. The clinical and radiographic appearances at six months and one year show good aesthetic result and acceptable osseo-integration of the implants \[Figure [5f](#F0005){ref-type="fig"} and [g](#F0005){ref-type="fig"}\].

### Discussion {#sec3-5}

Implant placement in the posterior maxilla is often compromised by lack of adequate bone.\[[@CIT18]\] Sinus augmentation procedures are a viable option in such instances. Existing literature suggests that sinus augmentation with simultaneous implant placement may be successful provided the available bone is more than 3-5 mm.\[[@CIT19]\] The case presented in this article showed native bone of 7-8 mm\[[@CIT20]\] at both the sites, as a result of which implant placement could be satisfactorily done even without placement of bone graft.\[[@CIT19]\]

Case VI: {#sec2-6}
--------

An 18-year-old female patient was referred from the Department of Orthodontics for restoration with implant in relation the tooth number 22, the space for which was gained orthodontically \[Figure [6a](#F0006){ref-type="fig"} and [b](#F0006){ref-type="fig"}\]. Clinical and radiological evaluation was performed and it was decided to perform a single stage implant placement[\$](#FN0003){ref-type="fn"} (2.4 × 10 mm) \[Figure [6c](#F0006){ref-type="fig"} and [d](#F0006){ref-type="fig"}\]. The patient received temporary acrylic crowns on the same day. The patient was recalled for prophylaxis after two and four weeks and at third month. The clinical and radiographic appearances at three months show good aesthetic result and acceptable osseo-integration of the implants \[[Figure 6e](#F0006){ref-type="fig"}\].

![a, b) Pre-operative photographs; c, d) operative photograph and radiograph; e) post-operative photograph](JISP-13-32-g006){#F0006}

DISCUSSION {#sec1-3}
==========

Orthodontic tooth movement is a physiological method of regenerating bone in inadequate sites without the use of any bone replacement grafts.\[[@CIT21]\] With an ever increasing number of patients seeking both adult orthodontics and implant rehabilitation, the role of an orthodontist in treatment planning for implant placement has become important.

CONCLUSION {#sec1-4}
==========

With the ever increasing popularity of implant supported prosthesis and increasing patient demand for good esthetics, the need for greater use of the single stage implants has become tremendous. It is, therefore, necessary for the clinician to be able to clearly distinguish areas were these implants may be successfully restored without any undesirable post-operative sequelae. The cases presented in this paper were all restored successfully with good patient acceptance.
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